Summary.-Oral administration of N -methyl -N'-nitro -N-nitrosoguanidine (MNNG) to hamsters at a concentration of 50-83 ,tg/ml in the drinking water resulted in a high incidence of tumours in the glandular stomach. Short-term administration of MNNG for 4-6 months resulted in more adenocarcinomata in the glandular stomach than long-term administration for 7-8 months. One case of metastasis of an adenocarcinoma of the glandular stomach to the liver and 2 cases of metastasis to the regional lymph nodes were found. Spindle cell sarcomata in the glandular stomach and adenocarcinomata in the duodenum were also often produced.
Sequential morphological studies on the glandular stomach of hamsters receiving 50 ,ug/ml of MNNG in the drinking water showed 3 stages of change of the mucosa. The mucosa became atrophic and eroded in the first 16 weeks. Irregular atypical glands developed at the margins of erosions and proliferation of spindle cells in the submucosa were found after 18 weeks. Spindle cell sarcomata developed in animals after 20 weeks. Adenocarcinomata developed between 25 and 32 weeks.
A SIMPLE and reliable method of inducing adenocarcinomata in the glandular stomach of rats (Bralow et al., 1970; Fujimura et al., 1970b; Sugimura and Fujimura, 1967; Sugimura, Fujimura and Baba, 1970) and the stomach of dogs Sugimura et al., 1971) with MNNG was established and reviewed recently (Sugimura and Kawachi, 1973) . Although production of tumours in the glandular stomach of hamsters by continuous administration of MNNG has been reported previously (Fujimura et al., 1970a) , most of the tumours observed were fibrosarcomata. In an attempt to establish more suitable conditions for production of adenocarcinomata in the glandular stomach of hamsters, the effect of a limited period of administration of MNNG solution of lower concentration was examined. At a concentration of 83 ,tg/ml administration for 4 months induced more adenocarcinomata than administration for 7 months. At a concentration of 50 ,tg/ ml administration for 6 months resulted in more adenocarcinomata than administration for 4 or 8 months. A squamous cell carcinoma and a spindle cell sarcoma were found in the oesophagus of hamsters in Group 2. Two cases of spindle cell sarcoma were found in the fore-stomach of animals in Groups 1 and 2. Almost all the tumours of the glandular stomach were localized along the lesser curvature of the pyloric region of the antrum (Fig. 1) . However, among these tumours, spindle cell sarcomata were observed more frequently than adenocarcinomata, irrespective of the conditions of MNNG administration. All the tumours found in the duodenum were proximal to the papilla vateri. All tumours in the jejunum were localized in the upper part.
MATERIALS AND METHODS

Animals
Microscopic findings.- Fig. 2 shows a signet-ring cell carcinoma found in the glandular stomach of a hamster in Group 1 which had received MNNG for 4 months and was killed 4 months later. A signetring cell carcinoma was found in one animal in Group 1 and 2 in Group 4. Two animals in Group 2, 2 in Group 4 and 1 in Group 5 developed a poorly differentiated adenocarcinoma. All the other adenocarcinomata were well differentiated but invaded the submucosal layer, often with partial serosal involvement (Fig. 3) . Invasion of differentiated adenocarcinoma cells into the perineural lymphatics of the glandular stomach was found in one animal in Group 1. A poorly differentiated type of gastric adenocarcinoma in an animal in Group 4 produced a metastasis in the liver (Fig. 4 and 5) and 2 other cases of poorly differentiated adenocarcinomata in Group 4 metastasized to the regional lymph nodes where signet-ring type tumour cells were also found ( Fig. 6 and 7) . A metastasis of a spindle cell sarcoma to a regional lymph node was found in one animal in Group 2. The 34 tumours in the duodenum were mostly adenocarcinomata with only 3 spindle cell sarcomata (Table I) .
Sequential miorphological changes
The experimental group (some of the animals in Group 5) received 50 ,ug/ml of MNNG in the drinking water for 32 weeks. Pairs of animals were killed every other week from the beginning to the 48th week and sequential morphological changes of the glandular stomach during MNNG administration were studied. The results were quite similar to those on rats receiving 167 ,tg/ml of MNNG in the drinking water . The experimental period could be divided into 3 stages on the basis of the morphological changes observed in the mucosa.
Stage 1 (first 16 weeks).^No remarkable gross changes of the glandular stomach were observed in this period. However, in the 2nd week atrophy of the surface epithelium of the antrum and pyloric glands was evident histologically (Fig. 8) , and microscopic defects of the superficial mucosa of the antrum were detectable. Shallow erosions and more marked atrophy of the antral mucosa developed in the 8th week. In the 16th week deep erosions with slightly atypical glands appeared. Slight proliferation of fibroblast-like cells was found in the submucosa of the lesser 139 glands proliferated slightly (Fig. 9) . Proliferation of spindle cells was found in the antral submucosa in the 18th week, accompanied by infiltration of lymphoid cells, eosinophils and mast cells. After the 20th week a spindle cell sarcoma developed, invading the mucosa and muscularis propria. The sarcoma was localized along the lesser curvature, and the mucosa covering the sarcoma was extremely atrophic and eroded. In the 24th week the surface epithelium proliferated in a papillary fashion and irregular, atypical glands were found in the antrum of the glandular stomach. 
